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The Transposition of Figures
By F. Howard Seely
In a changing world, the multiplication table is constant, 
changeless and eternally trustworthy. Evolution does not apply 
to it. It is no bigger nor better than it was in the beginning. 
When the earth was without form and void, three times three 
made nine, just as they will do after the solar system is as dead as 
Luna. Philosophies rise, die and are forgotten, but two halves 
continue to make a whole. Dr. Einstein may prove that space is 
curved, and that if we could see far enough we would be looking 
at the backs of our own necks, but the figures he uses in the proof 
have to be straight. Should he be able to demonstrate that if one 
were multiplied by itself enough times it would eventually get 
to be something else, the pillars of the universe would crumble.
What I mean is that numerical relations are invariable.
Our decimal system of notation was developed by the Arabs a 
long time ago, and it is impossible for us to conceive of a better 
system. It has stood the test of centuries, and it works. There 
are no unexplored areas, and the discovery of new relationships 
is not to be expected.
Old facts can, however, be presented in new ways. There are 
principles in the relationship of figures that do not come to the 
attention of everyone, even college graduates. Doubtless, all 
that I plan to say is in books somewhere, but most of it I have 
never come across, and I do not believe it has ever been put in 
the form of a first-aid kit. Reader, if you find much that seems 
familiar and obvious, please remember that maybe some other 
fellow knows less than you do.
Chasing errors in a trial balance is not a fascinating sport like 
chasing a golf ball. It is tedious and uninteresting. The only 
way for a bookkeeper to avoid it is to make no mistakes—and 
that standard is too high for most of us to maintain continuously. 
The penalty for one little slip may be a night or two at the office, 
checking an interminable mass of postings. For this reason, any 
hint that may aid in tracking an error to its diabolically well 
concealed lair, any straw that may be floated out for a submerged 
bookkeeper to grasp, is a kindness and a charity.
Some day, perhaps, the mechanical bookkeeper will entirely 
supplant the human article, but for a long time yet many a set of 
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books will be posted by hand, and many a balance will be taken 
off without the aid of even an adding machine. Moreover, when 
the mechanical millennium—or whatever it is—arrives, there will 
still be balances to chase, for the machine will masticate and 
digest only what is fed to it, and if its diet be not perfectly bal­
anced, neither will be the result, and still will be heard the old 
familiar question, “How much are you out?”
One rather prolific source of the kind of errors that tax our 
patience is the transposition of figures—easy to make and hard to 
find. Nothing short of omniscience can tell what figures are trans­
posed, and a check of postings is often the only way out. However, 
there is generally a trail of sorts—sometimes clear, sometimes 
dim; sometimes not worth following, sometimes leading straight 
to the quarry.
This quarry is, of course, the mistake that threw out the bal­
ance, and it is the difference between what was written and what 
should have been written. For the sake of brevity, I shall call 
this the “error”, which strictly speaking it is not, for the error is 
really the mistake itself and not its result.
Now, when a balance doesn’t balance, there are several obvious 
things to be done. The footings all have to be checked; one must 
be certain that each ledger account is correctly computed and the 
right amount carried into the trial-balance book in the proper 
column; one must be assured that the totals have been carried 
forward correctly from one page to another; that the journal is in 
balance; that no posting checks are missing. Then all the items 
that are the same as the error must be looked up for a skipped 
posting, and, if it happens to be an even number, all items that 
are one-half the error, in case something has been posted on the 
wrong side. These things are simple routine, and before the list 
is complete the cause of the trouble has probably been found, 
and the happy discoverer has gone contentedly home to help 
Willie with his arithmetic.
If not, if the two columns simply will not add up the 
same, things begin to look serious. The bookkeeper ’phones 
his wife that he will not be home to dinner. Then he begins 
to analyze his error and see if there are any sign-posts 
sticking up out of it. If none is found, he may as well begin 
to check postings. The sooner he starts, the sooner he gets 
through, and he has my sympathy, especially if he has to 
do it by himself.
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However, if he has inadvertently twisted up a couple of figures 
and put each where the other ought to be, he will always have a 
clue, for the one well-known fact about an error caused by the 
transposition of figures is its partiality to the number 9. It is 
invariably a multiple of 9. This is usually accepted as a fact 
without asking why. Of course, the reason is that one digit is 
moved into the next higher column, thus multiplying it by 10, and 
the other into the next lower column, thus dividing it by 10. As 
the error is the difference between these two amounts, it is 9 
times one digit minus 9 times the other. In the simplest trans­
position of all—the unicellular globule from which all other trans­
positions are descended: .10 posted as .01, shows a difference of 
.09, which is the amount of the error.
Here, then, is theorem 1: All transposition errors are divisible 
by 9.
So, when a bookkeeper begins to analyze his error, about the 
first thing he should do is add the digits together, and if the total 
is 9 or a multiple, the number itself is a multiple of 9. And if he 
has carefully executed the preliminary stunts mentioned above, 
it now appears quite probable that he has a transposition some­
where. This is not by any means certain. Chasing balances is 
not an exact science. All that anyone can give is probabilities.'
Well, all sorts of numbers are divisible by 9, but if the error has 
no more than two digits (excluding naughts), it is probably a 
simple trading of contiguous digits, like writing 27 instead of 72? 
In this case the error is 45, and here is an interesting fact: 9 goes 
into 45 five times, and 5 is the difference between the transposed 
digits 7 and 2. This happens throughout. Instead of 39 is 
posted 93, giving an error of 54, which is 6 times 9; and 6 is the 
difference between the transposed digits 9 and 3. This is clearly 
demonstrated by the use of symbols. Any number of two digits 
is expressed by the formula 10a+b. Transposed, it is a+10b. 
Subtracting these, the result, corresponding to the error, is 
9(a—b).
This brings us to theorem 2: In a transposition of contiguous 
digits, the error divided by 9 is equal to the difference between the 
transposed digits. Final naughts are ignored in the division, their 
function being to tell in what column the transposition occurred. 
For example: 6,524.87 is posted as 6,254.87. The error is then 
270.00; hence we know that the difference between the transposed 
digits is 3, and that the error occurred in the tens and hundreds
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columns. So, instead of checking all postings, one need only look 
for items whose tens and hundreds differ by 3, like 1-4, 2-5, 3-6, 
etc., the position of the digits relative to each other depending on 
whether the debits or credits need to be increased, which is some­
thing each one has to think out for himself. No attention need be 
paid to the other digits in the items which are being investigated; 
they all subtract out and cut no figure in the error.
It is possible, though unusual, to transpose alternate digits, 
like writing 527.32 instead of 725.32 (the reader must understand 
that vice versa is always implied). Here the error is 198. That 
9 standing in the middle is a signboard which informs the ob­
serving seeker after truth that if he have a transposition, the 
transposed figures are not contiguous. Ignoring the 9, let us put 
the 1 and 8 together to form 18, signifying that the difference 
between the transposed digits is 2. So one need only look for 
items in which there is a difference of 2 between the digit in the 
units column and that in the hundreds column. In this category 
would be 200.00 posted as 2.00. No matter how many other 
figures there may be in the item, the only ones to consider are the 
units and hundreds; the rest can be anything they please. And 
however far apart the transposed digits may be, the error will 
show a string of 9’s between their respective columns. If one 
intended to post 53,872.20 and carelessly wrote it 23,872.50 (of 
course nobody would), his error, 29,999.70, would say quite plainly 
that he had transposed figures in the tenths and tens of thousands 
columns, and that they differed by 3, since 27 is 3 times 9.
We have now arrived at theorem 3: In a transposition of sepa­
rated figures, the error will contain P's between the columns in which 
the transposition occurs. The remaining digits will show the differ­
ence between the transposed digits, as in theorem 2.
An apparent exception occurs when the difference between the 
transposed digits is 1, like 251.00 posted as 152.00, where the error 
is 99. Then there is a naught in the hundreds column, but it 
doesn’t show. (Naught from 9 is 9, and 9 goes into 9 once.) As a 
matter of fact, the difference between the digits in a transposition 
of alternate digits is the number of times the error contains 99. 
If they are separated by another column it is 999, and so on.
A not unusual error that comes under the head of transpositions 
is the writing of dollars for cents or cents for dollars. The result­
ing error, in addition to being a multiple of 9, is a multiple of 11, 
the reason being that it is 99/100 of the amount transposed, if 
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dollars, or 99 times the amount, if cents. Suppose 42.00 is posted 
as .42. The error would be 41.58. In analyzing this, we note 
that being a multiple of 9 it is apt to be a transposition, but it 
bears no resemblance to those already discussed. If we add the 
alternate digits we find that they are equal (4+5 = 1+8), which 
proves that it is a multiple of 11. These conditions point some­
what definitely to a dollars-for-cents posting, and the mutilated 
item will be the complement of the cents in the error, that is to 
say, the amount that would have to be added to these cents to 
make 1.00; in this case, .42.
So we establish theorem 4: When dollars are posted cents, the 
error is a multiple of 9 and of 11. The item misposted is the comple­
ment of the cents in the error.
There are plenty of errors divisible by 99 that are not caused by 
a dollars-for-cents posting. Any of the alternate digit variety 
discussed with theorem 3 are of that order, but they do not 
generally look like these, which can never have more than two 
digits to the left of the decimal point, and always have odd cents.
A possible though rather unusual error may arise through post­
ing an amount one column to left or right of where it should be. 
Most such errors occur when the item is in even tens, hundreds or 
thousands, when theorem 2 operates. For example, 40.00 posted 
as 4.00 gives an error of 36.00, which is 4 times 9, hence the differ­
ence between the transposed digits is 4. It would be exactly the 
same if 40,000.00 were posted as 4,000.00, the naughts in the error 
pointing out the columns where the trouble lies. But now let us 
suppose that a very sleepy bookkeeper posted 52.00 as 5.20. This 
gives an error of 46.80. We may analyze it as a probable trans­
position, but it is certainly not a simple or usual one. As an ex­
periment, we divide it by 9 and get 5.20. In such a case it would 
perhaps pay to look up the 52.00 and 5.20 items, but an error of 
this sort can be brought about in so many ways that too much 
time should not be spent in tracing it as a form of transposition.
However, here is theorem 5 for what it is worth: When a number 
is posted one column left or right of its proper position, as by moving 
the decimal point one place, the quotient found by dividing the error 
by 9 is the amount misposted. This error might occur with larger 
amounts. For example, 235.72 might be entered on a list as 
2,357.20. Adding machines are more liable to this sort of mistake 
than brains. The error would be 2121.48. One ninth of it is 
235.72. It would certainly pay to look for such an item.
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It would be possible to shove a whole number along a couple of 
decimal places, like posting 268.00 as 2.68. This is not one 
alternate transposition, but three. The error is 265.32, and of 
course is divisible by 99. The trail is very dim here, but dividing 
by 99 gives 2.68, which is something of a clue. This is interesting, 
but hardly worthy the dignity of a theorem.
If a bookkeeper is so unfortunate as to make two transpositions 
in the same month, he is simply out of luck. Sometimes the 
character of the error may give a hint, but ordinarily the solution 
is buried so deep that digging is wasted effort. Suppose his bal­
ance to be out 27.72. The digits add up to 18—evidently a 
transposition. Theorem 2 is useless—too many figures. Like­
wise theorem 3—no intermediate 9’s. Two plus 7 being equal to 
7 plus 2, it is divisible by 11, so we take the complement of the 
cents and decide that he has posted 28.00 as .28, as in theorem4. 
Our hunt for such an item proves vain. Then we try theorem 5. 
Dividing the number by 9, we get 3.08, so it may be 3.08 posted 
as 30.80, or vice versa. More time wasted on that and nothing 
found. So we begin to check postings, and it finally develops 
that 52.00 was posted as 25.00, and at another time .91 was posted 
as .19. It is best to stick to one transposition a month. Still, 
even in this case our theorems would be a help, for, after checking 
far enough to find the first mistake, the 27.00 would be eliminated 
and the remaining error of .72 could be found by hunting up items 
whose cents columns differ by 8. Thus a complete check of all 
postings would be avoided.
It is evident from what has been said, that, while the theorems 
given are based on infallible laws of mathematics, there is consider­
able uncertainty in their application to the problems which we are 
studying, since different kinds of mistakes sometimes bring about 
similar results, and an error that plainly appears to come under 
one heading turns out to be something else entirely. There is not 
even any certainty that it is a transposition at all, though divisible 
by 9, for about one-tenth of all postings are multiples of 9 any 
way. So I reiterate that all I have done is to provide a series of 
hunches, to be given in each instance the weight that seems to be 
justified by the conditions. They have been useful to me, and I 
hope they may prove so to others.
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